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A. My name is Ronald P. Wilder and my address is 707 Trafalgar Drive, Colu_ia ii_

SC 29210. At present I am Distinguished Professor Emeritus of Economics in.the rvloore LO

School of Business, University of South Carolina and also serve as an economics

consultant.

My educational background includes earning the Ph.D. in economics at

Vanderbilt University in 1969. I served as a professor on the economics faculty at the

University of South Carolina from 1970 to 2006, at which point I became emeritus

professor. I have taught courses and conducted research in the areas of industrial

organization, regulation and deregulation, managerial economics and health economics.

My published work includes papers on the demand for electricity, the nuclear industry,

and deregulation of the electricity industry.

Q. UPON WHAT INFORMATION IS YOUR TESTIMONY BASED?

My testimony is based upon information found in the economics literature, trade

journals about utilities and the nuclear industry, unpublished materials accessible by the

Internet, and information included in the Web Sites of the Nuclear Regulatory

Commission, the Energy Information Administration, and the South Carolina Public

Service Commission.

Q. WHAT SUBJECTS ARE DISCUSSED IN YOUR TESTIMONY?

A. My testimony will address the areas of construction cost uncertainty and

operating cost uncertainty of the proposed reactors. In addition, I will discuss the cost

competitiveness of nuclear generation of electricity in comparison with alternative fuels

and with incentives for conservation.
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COST UNCERTAINTY IN CONSTRUCTION COSTS

Q. WHAT ARE THE BASIC FACTS THAT UNDERLY YOUR ANALYSIS OF
COST UNCERTAINTY IN CONSTRUCTION COSTS OF THE REACTORS?

A. First, the Westinghouse AP1000 reactor has never before been built. In that

sense, it exists on paper but not in the flesh. The Nuclear Regulatory Commission (NRC)

has issued a design certification for the AP1000, and SEC&G has applied for a combined



constructionandoperatinglicense(COL) for thereactorsbeingproposed,butno AP1000
reactorin theU. S.hasyet receivedtheCOL. Further,Westinghousehassubmittedan
applicationfor anamendeddesigncertificationfor theAP1000to theNRC, which is
currentlyunderreview.

Second,no newnuclearpowergenerationreactorhasbeenconstructedin the
UnitedStatessinceabout1990,with theexceptionof areactorwith a 1973construction
license,at whichconstructionhasrecentlyresumed.

Q. WHAT ARE THE IMPLICATIONS OFTHESEBASIC FACTSFORCOST
UNCERTAINTY IN REACTORCONSTRUCTION?

A. With anynewtechnology,constructioncoststendto declinewith experience.
Theconceptof the learningcurveor experiencecurve,well establishedin managerial
economics,appliesto constructionprojects. Thelearningcurveconceptstatesthatunit
costtendsto declineasthecumulativenumberof unitsbuilt increases.In thecaseof
nuclearreactors,this learningeffectwouldapplyto thestructuresaswell asto thereactor
mechanicalcomponentsandto thecontrol systems.Onestudyof learningin other
productiontechnologiesfoundthatunit costsdeclinedby20 to 30percenteachtime
cumulativeoutputdoubled. Learningeffectsalsoapplyto regulatorydelayandits effects
onconstructioncosts.

Theimplicationof learningeffectsis thatreactorconstructioncostsshould
decreaseasthecumulativenumberof anewdesignincreases.Thelackof experiencein
theconstructionof theAP1000reactordesignmakesthecostof earlyunitsbuik likely to
bemuchhigher thanthatof laterunits,andalsosubjectto morecostuncertaintydueto
theabsenceof informationaboutdesignandconstructionproblems.

This effectof the lackof experienceonconstructioncostismadeworseby the
scarcityof engineersandtechnicianswith recentexperience,resultingfrom therecent
dormancyof nuclearreactorconstructionin theU. S.

Q. WHAT ARE THE IMPLICATIONS OFTHESEBASIC FACTSFORCOST
UNCERTAINTY IN OPERATINGCOSTS?

A. Onemajorsourceof uncertaintyin theoperating costs of nuclear generation is

that associated with the design and startup of a new reactor technology such as the

AP1000. As reported in a 2006 paper by MIT Professor Paul Joskow, plant capacity

factors of the 100 or so reactors currently in operation has increased from 60% in the late

1980's to close to 90% in recent years, reflecting the effects of experience as well as

changes in ownership associated with merchant generation. This increase in plant

capacity factors has been associated with substantial reductions in operating and

maintenance costs per unit over this time period, and has also reduced fixed capital costs

per unit. The implication of this history is that the capacity factors of the fn'st several

units built in the new AP1000 technology are likely to be much lower than that of later

units. Regulatory action and regulatory delay are also likely to be much more important

for the first several units, resuking in lower plant capacity factor and increased operating
costs.



Q. WHAT ARE YOUR CONCLUSIONS ABOUT COST UNCERTAINTY?

My primary conclusion is that it is much more difficult to forecast the construction costs

and operating costs for a new technology in comparison to basing cost estimates on the

experience of plants of similar technology already in operation. Thus, the Commission

should recognize that wide bands of confidence should be placed around the predicted

construction and operating cost estimates included in the application in this docket. It

should keep in mind that cost overruns and construction delays were very common for

nuclear plants built in the 1970s and 1980s. In comparing the costs of these nuclear

reactors and their electricity generation with alternative means of satisfying future

electricity demand growth, the Commission should add a cost inflation factor to the new

reactor technology. Failing to do that relies too heavily on the optimistic cost forecasts

produced by Westinghouse.

COST COMPETITIVENESS OF NUCLEAR GENERATION

WITH OTHER TECHNOLOGIES

Q. WHAT IS YOUR OPINION ABOUT HOW COST COMPETITIVE THE

PROPOSED NUCLEAR GENERATION WILL BE WITH OTHER TECHNOLOGIES

AND FUELS, INCLUDING CONSERVATION INCENTIVES?

A. Relying on a 2006 paper by Professor Joskow of MIT, coal generation is likely to

yield lower costs than nuclear generation, based on the operating experience of existing

nuclear and coal plants and on the predicted capital costs of those plants. He estimates

that nuclear generation (in 2002 $) could produce electricity at a levelized cost of about

5.2 cents per kWh, as compared to about 3.5 cents per kWh for coal generation. Natural

gas generation, once thought to be competitive with coal generation, is not cost

competitive at recent price levels for natural gas.

This cost comparison may not fully take into account the cost uncertainty and

regulatory delay associated with the new nuclear technology. In other words, nuclear

generation could be even less cost competitive with coal than suggested by Professor
Joskow's estimates.

Offsetting the cost disadvantage of nuclear generation is its more favorable

carbon emission performance relative to coal generation. What is the monetary value of

this emission performance advantage of nuclear generation? This is difficult to know,

because current public policy at both the federal and state levels has not taken a strong

policy position mandating the reduction of carbon emissions. It appears likely that the

federal government will eventually establish such a policy, but at present it is at the
discussion level.

Q. WHAT IS YOUR OPINION ABOUT THE COST COMPETITIVENESS OF
NUCLEAR GENERATION WITH ENERGY CONSERVATION AND INCENTIVES

FOR ENERGY CONSERVATION?



A. To theextentthat greaterenergyconservationisachieved,smallerincreasesin
electricitygeneratingcapacityarerequired. Somefederalincentivesin the form of tax
creditsanddeductionswereprovidedin theEnergyPolicy Act of 2005. Some
conservationincentivesat thestatelevelhavealsobeenimplemented,but theyhavebeen
relativelyminor. It appearslikely that strongerincentivesfor conservationcouldreduce
thegrowthrateof electricitydemand.

In my opinion,theCommissionshouldconsiderenergyconservationincentivesas
analternativeto, or supplement for, increases in base load generating capacity. South

Carolina does not have a strong tradition in this area. More could be done. As Amory

Lovins has long advocated: "Negawatts are better than Megawatts."

That concludes my testimony.
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